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Description 

[0001] The present invention relates to an actuation 
and control device for opening/closing electric switching 
means, for example circuit breakers, reclosers, discon- 
nectors and the like, particularly for high- and medium- 
voltage transmission and/or distribution grids. The de- 
vice according to the present invention is particularly 
adapted for use in high-voltage circuit breakers and is 
now described with reference to this application without 
limiting in any way its scope of application. 
[0002] An example of a single pole operated circuit 
breaker provided with a conventional actuation device 
is shown schematically in figure 1. A first post-shaped 
supporting isolator 2 is arranged on a supporting frame 
1; a second isolator 3 is arranged on the upper end of 
said first isolator, and an interruption chamber, with in- 
terruption mechanisms constituted by fixed contacts 
and movable contacts, is provided inside said second 
isolator. Closure and opening are performed by respec- 
tively engaging and disengaging the fixed contacts with 
respect to the movable contacts. The movable contacts 
are operatively connected to an actuation rod, which 
runs inside the isolator 1 from the movable contacts to 
the base of the post The rod is actuated by means of 
kinematic systems located in a housing 4 at the base of 
the post and operatively connected to an actuating de- 
vice 5. Actuating devices of high-voltage switches are 
currently of the mechanical or hydraulic type. The me- 
chanical actuation device is generally provided with two 
springs, namely a closing spring and an opening spring, 
a stroke- limiting shock absorber, a reloading motor for 
the closing spring, and a mechanism for the following 
operations: converting the motion produced by the 
springs into a translator/ motion of the movable contact; 
reloading the opening spring; making the opening oper- 
ation independent of the closing operation. 
[0003] A schematic example of a device of this kind 
is shown in figure 2, in which the following elements can 
be recognized: an opening spring 1 0, an opening device 
11 actuated by an electromagnet, an eccentric element 
with a lever 12, a closing device 13 actuated by an elec- 
tromagnet, a main shaft 14, an arm 15 which is rigidly 
coupled to the shaft 14, a closing spring 1 6, a shock ab- 
sorber 17. a drum 18 and a gearmotor 19. There are 
many configurations which are alternative to the one il- 
lustrated here, but in general the mechanical actuating 
devices of the prior art have a very large number of com- 
ponents which require long and complicated preliminary 
settings. 

[0004] Although achieving the task for which they are 
meant said devices have many disadvantages in addi- 
tion to the already mentioned mechanical complexity. 
The movement of the movable contact is in fact deter- 
mined exclusively by the elastic characteristic of the 
opening and dosing springs; the rule of motion of the 
movable contact cannot be changed by the user but is 
set during design. Actuating devices of the hydraulic 



type, in which the movement of the movable contact is 
ensured by adapted hydraulic actuators, can partially 
obviate these drawbacks, but have disadvantages 
linked to the presence of fluids, particularly owing to their 

5 temperature-sensitivity. 

[0005] The absence of control over the rule of motion 
of the actuator also requires the presence of dampers 
or shock- absorbers to dissipate the residual kinetic en- 
ergy at the end of the actuating operation and to avoid 

10 uncontrolled impacts against the pole. Furthermore, 
precision in the positioning of the movable contact is lim- 
ited by a mechanism which is inherently inaccurate ow- 
ing to the presence of the springs. 
[0006] Owing to the large number of components, the 

15 devices of the prior art require maintenance in order to 
maintain their nominal behavior and thus ensure repeat- 
ability of the actuation by compensating for variations 
due to system wear and aging. Actuation repeatability 
in any case has inherent limits. 

20 [0007] Another problem is due to response times, i.e., 
to the elapsed time between the actuating command 
and the beginning of the movement of the movable con- 
tact, which is currently on the order of a few millisec- 
onds. 

25 [0008] Another disadvantage is due to the high noise 
level of conventional devices, which can require the use 
of acoustic insulation systems on the casing of the 
switchgear in order to limit its environmental impact. 
[0009] Moreover, the energy that must be supplied is 

30 higher than the energy strictly required to move the mov- 
able contact, since it is necessary to also move the var- 
ious mechanical elements of the switchgear. 
[0010] The aim of the present invention is to provide 
an actuating and control device for electric switching 

35 means, particularly of the high- and medium-voltage 
type, such as for example circuit breakers, disconnec- 
tors, reclosers and the like, which allows to move the 
movable contact of said electric switching means ac- 
cording to a predefined rule of motion. 

40 [0011] Within the scope of this aim, an object of the 
present invention is to provide a control and actuation 
device for electric switching means which has reduced 
mechanical complexity. 

[0012] Another object of the present invention is to 
45 provide a control and actuation device for electric 
switchgear which allows to predefine the positioning 
precision of the movable contact both during opening 
and closing operation. 

[0013] Another object of the present invention is to 
so provide a control and actuation device for electric 
switching means which ensures repeatability of the 
maneuver, optionally compensating for variations due 
to aging and wear. 

[0014] Another object of the present invention is to 
55 provide a control and actuation device for electric 
switching means which has reduced response times. 
[0015] Another object of the present invention is to 
provide a control and actuation device for electric 
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switching means which is highly reliable, relatively easy 
to manufacture and at competitive costs. 
[0016] This aim, these objects and others which will 
become apparent hereinafter are achieved by a control 
and actuation device for opening and/or closing electric 
switching means, such as circuit breakers, disconnec- 
tors, reclosers and the like, having at least one fixed con- 
tact and at least one movable contact, said device com- 
prising actuating means operatively connected to the 
movable contact, said actuating means supplying the 
energy to perform opening/closing operation. The de- 
vice according to the invention is characterized in that 
said actuating means comprise a position control motor, 
which is operatively connected to the movable contact, 
and a power and control electronic unit which drives said 
motor so that the movable contact achieves a defined 
rule of motion. 

[0017] Control of the rule of motion of the movable 
contact allows to ensure accuracy and repeatability of 
the switching action. The actuating device is also con- 
siderably simplified with respect to switchgearof the pri- 
or art, since it allows to eliminate the opening and clos- 
ing springs, the motor for reloading the closing spring, 
and all the mechanisms that allow to perform the switch- 
ing cycles; accordingly, the size of the actuating device 
is also reduced. 

[001 8] Further characteristics and advantages will be- 
come apparent from the description of some preferred 
but not exclusive embodiments of a control and actuat- 
ing device for opening and/or closing electric switching 
means, illustrated only byway of non-limitative example 
in the accompanying drawings, wherein: 

figure 1 is a schematic view of a pole of a single 
pole operated circuit breaker provided with a con- 
ventional actuation device; 

- figure 2 is a schematic view of an example of a con- 
ventional mechanical actuation device; 

- figure 3 Is a block diagram of a device according to 
the invention; 

- figure 4 is a view of a single pole operated high- 
voltage circuit breaker provided with a device ac- 
cording to the invention; 

- figure 5 is a view of a possible embodiment of the 
kinematic linking in a device according to the inven- 
tion; 

- figure 6 is a view of another embodiment of the kin- 
ematic linking in a device according to the invention; 
figure 7 is a view of a particular embodiment of the 
device according to the invention, which can be ap- 
plied to a single pole of a high-voltage circuit break- 
er; 

- figure 8 is a view of a three-pole operated circuit 
breaker, provided with a single actuating and con- 
trol device according to the embodiment of figure 5; 

- figure 9 is a view of a practical implementation of 
the device of figure 6, 

- figure 10 is a view of a three-pole operated circuit 



breaker provided with a single control and actuating 
device according to the embodiment of figure 7; 
figure 11 is a view of a single pole of a high-voltage 
circuit breaker provided with a device according to 

5 another embodiment of the invention; 

figure 12 is a view of a three-pole operated circuit 
breaker provided with a single control and actuating 
device according to the embodiment of figure 11; 
figure 13 is a view of an application of a particular 

10 embodiment of the device according to the inven- 
tion to a three-pole operated circuit breaker; 
figure 14 is a sectional view, taken along the plane 
60-60 of figure 13. 

15 [0019] With reference to figure 3. the control and ac- 
tuating device according to the invention comprises a 
control and power supply unit 1 00, which following a trip- 
ping command 106 {arriving for example from an oper- 
ator or from a protection system) drives the position con- 

20 trol motor 101. The motor 101 is operatively connected 
to the movable contact 103 of the electric switching 
means of a suitable kinematic linking 102. The motor 
1 01 is driven by the unit 1 00 so that the movable contact 
103 achieves a predetermined rule of motion. 

25 [0020] Position control is generally performed by 
means of a position sensor located on the motor 101, 
which sends to the control unit 100 information 107 re- 
lated to the movement of said motor. Position control 
can also be performed by a position sensor for the mov- 

30 able contact 103, which sends to the control unit 100 
information 108 related to the actual position of the mov- 
able contact. Said position sensor can simply be a limit 
switch which reports to the control unit 100 that the re- 
quired switching action has been completed. 

35 [0021] The control and power supply unit 100 can be 
powered directly by the electric grid 104. However, the 
device preferably has an auxiliary energy-accumulation 
power supply system 105. Preferably, said system, con- 
stituted for example by a battery of capacitors, must be 

40 able to store and deliver at least the energy required for 
a quick opening/closing/opening (OCO) switching cycle. 
[0022] By means of the control and power supply unit 
100 it is possible to program the rule of motion of the 
movable contact in a simple and flexible manner, as a 

45 function both of the command and of the type of fault 
possibly detected. It is also possible to predefine the po- 
sitioning precision of the movable contact, both during 
opening and during closing, thereby reducing the risks 
of damage currently deriving from overstroke problems. 

50 Position control performed on the motor and/or on the 
movable contact allows to brake the movable contact at 
the end of the switching action, thus eliminating the need 
to use a shock absorber. 

[0023] Preferably, the position control motor is consti- 
55 tuted by a rotary servomotor with a position sensor. In 
this case, the connection between the motor and the 
movable contact occurs by means of a kinematic linking 
which is capable of converting the rotary motion of the 
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driving shaft into a substantially linear motion of the 
movable contact. The use of a servomotor allows high 
power levels to be available with very short delivery 
times. For an equal power, it is furthermore possible to 
act with two independent control parameters (torque 5 
and/or speed), allowing greater flexibility during design. 
[0024] Some non-limitative examples of possible em- 
bodiments of the kinematic linking in a device according 
to the invention are shown schematically in figures 5 and 

6. With reference to figure 5, the motor 20 is operatively 
coupled to the movable contact 27 by means of a kine- 
matic linking which comprises a pinion 21 mounted on 
the output of the driving shaft 22. The pinion 21 is cou- 
pled to a gear or, more simply as shown in figure 5. with 
a gear sector 23. The sector 23 is rigidly coupled to a 
shaft 24 which is in turn rigidly coupled to a crank 25. 
The crank 25 is connected to a movable contact actu- 
ating rod 26 which transmits the motion to said movable 
contact 27. In the embodiment of figure 6, the motor 20 
is operatively coupled to the movable contact 27 by 
means of a kinematic linking which includes a pinion 21 
mounted on the output of the driving shaft 22. The pinion 
21 is coupled to a rack 30 which is rigidly coupled to an 
actuation rod 31 for the movable contact 27, thus con- 
verting the rotary motion into a translatory motion of the 
movable contact. 

[0025] Figure 9 illustrates the practical implementa- 
tion of the mechanism of figure 6; in particular, it shows, 
at the base of one pole, the kinematic systems de- 
scribed in figure 6 and generally designated by the ref- 
erence numeral 200, the electronic system 201 , and the 
energy storage system 202. 

[0026] The device according to the invention is con- 
veniently applied in various kinds of electric switching 
means, such as circuit breakers, disconnectors, reclos- 
ers and the like, and is particularly adapted for high-volt- 
age circuit breakers. Figure 4 illustrates an example of 
a single pole operated high-voltage circuit breaker 
which comprises a control and actuating device accord- 
ing to the invention; in the left part of the figure, the circuit 
breaker is shown in the closed position, while in the right 
part it is shown in the open position. In the case of the 
circuit breaker shown in figure 4. the position control mo- 
tor is a rotary servomotor and connection between the 
motor and the movable contact occurs by means of a 
mechanism of the type shown in figure 5. 
[0027] Another example of possible application to a 
pole of a high-voltage circuit breaker is shown in figure 

7, in which the motor 20 is operatively coupled to the 
movable contact, not shown in figure, by means of a kin- 
ematic linking which comprises a pinion 21 which is 
mounted on the output of the driving shaft 22. In partic- 
ular, the pinion 21 is coupled to a rack 30, in a manner 
similar to the one described in figure 6; In this case, ac- 
cording to a possible embodiment, the rack 30 is in turn 
connected to the actuating rod 26 of the movable con- 
tact by means of a system constituted by a crank 25 and 
a lever 32. Both the crank 25 and the lever 32, by virtue 



of the rotation of the motor and of the translatory motion 
of the rack, rotate rigidly with the shaft 24 and allow to 
convert the rotary motion of the driving shaft into the 
translatory motion of the movable contact. 
[0028] Another form of application to a single pole of 
a circuit breakeris shown schematically in figure 11, in 
which conversion of the motion from rotary to translatory 
is achieved, according to another embodiment of the 
kinematic linking, by using a worm screw 50 which is 
integrated in the motor 20 and directly coupled to the 
actuating rod 26; in this case, the rotation of the motor 
causes the consequent movement of the worm screw, 
which in turn entails the consequent translatory motion 
of the rod 26. 

[0029] If the electrical switching means is constituted 
by a three-pole high-voltage circuit breaker for opening 
and closing a circuit connected thereto, each individual 
pole can comprise an actuating and control mechanism 
according to the invention. In this manner, by appropri- 
ately programming the electronic control and power 
supply unit, it is possible to provide a synchronous open- 
ing or closing action, i.e. during a selected time-window 
in relation to the waveform of the electrical parameters. 
As an alternative, as shown in figures 8, 10 and 12, the 
three-pole circuit breaker can have a single actuating 
and control device according to the invention in one of 
the corresponding embodiments shown in figures 5, 7 
and 11; in such situations, the device is mechanically 
coupled to each individual pole of the switch by adopting 
suitable rods 33. 

[0030] In particular, as shown in figure 12, if the kine- 
matic linking entails the use of a worm screw, the worm 
screw 50 is integrated in the motor and as a conse- 
quence of the rotation of said motor forces the rod 33 to 
perform a translatory motion; the presence, for each 
pole, of a linking system constituted by a lever 25 and 
a crank 32, similar to what has already been described, 
allows to obtain a corresponding translatory motion for 
each one of the rods 26. 

[0031] A further embodiment in the case of a three- 
pole operated circuit breaker is shown in figures 13 and 
14, in which the driving shaft 22 is directly connected to 
the rotating shaft 24 rigidly coupled to the crank 25. In 
this manner, the rotation of the shaft 22 entails the rota- 
tion of the shaft 24 and of the crank 25. Accordingly, this 
allows to have direct actuation of the movable contact, 
(not shown in the figure), which is connected to the rod 
26 and performs a translatory motion by virtue of the 
rotation of the motor. 

[0032] The actuating and control device according to 
the Invention can be furthermore characterized by very 
short response times which are much shorter than those 
of devices of the prior art, which are on the order of a 
few milliseconds. It has in fact been found that in the 
case of high-voltage switches the response time can be 
less than 1 millisecond, generally on the order of tens 
of microseconds. Response time is defined as the time 
elapsing between tripping command and beginning of 
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the movement of the movable contact. High-voltage cir- 
cuit breakers characterized by such short response 
times are not known in the state of the art. Accordingly, 
the present invention also relates to a high-voltage cir- 
cuit breaker which is characterized in that the response 
time, defined as the elapsed time between tripping com- 
mand and the beginning of the movement of the mova- 
ble contact, is less than 1 millisecond. 
[0033] I n practice, it has been found that the actuating 
and control device according to the invention fully 
achieves the intended aim, since it allows to improve the 
characteristics of electric switching means by controlling 
the rule of motion of the movable contact 
[0034] In addition to the above advantages, the actu- 
ating and control device allows to reduce costs by re- 
ducing the parts, reducing the calibration operations and 
eliminating movements and stresses that can give rise 
to impact damage. Accordingly, maintenance costs are 
also reduced. 



Claims 

1. An actuation and control device for opening and/or 
closing electric switching means having at least one 
fixed contact and at least one movable contact 
(103), comprising actuating means which are oper- 
ative^ connected to the movable contact (103) and 
supply the energy to perform opening/closing, 
characterized in that said actuating means com- 
prise a position control motor (101) which is opera- 
tive^ connected to the movable contact (103), and 
a power and control electronic unit (100) which 
drives said motor (1 01 ) so that the movable contact 
(103) achieves a defined rule of motion. 

2. An actuation and control device according to claim 

1, characterized in that it comprises an auxiliary 
energy- accumulation system (105) for supplying 
power to the electronic control and power supply 
unit (100). 

3. An actuation and control device according to claim 

2, characterized In that said auxiliary system (105) 
is constituted by a battery of capacitors. 

4. An actuation and control device according to one or 
more of the preceding claims, characterized in 
that position control is performed by a position sen- 
sor on the motor (101 ). 

5. An actuation and control device according to one or 
more of the preceding claims, characterized in 
that it comprises a movable contact position sen- 
sor. 

6. An actuation and control device according to one or 
more of the preceding claims, characterized in 



that said position control motor (101 ) is a rotary ser- 
vomotor. 

7. An actuation and control device according to claim 
5 6, characterized in that the connection between 

the motor (101) and the movable contact (103) is 
provided by means of a kinematic pair which is ca- 
pable of converting the rotary motion of the driving 
shaft (22) into a translatory motion of the movable 
io contact (103). 

8. A pole of a high-voltage circuit breaker, character- 
ized in that it comprises an actuation and control 
device according to one or more of claims 1 to 7. 

15 

9. A three-pole high-voltage circuit breaker for open- 
ing and closing a circuit connected thereto, charac- 
terized In that each individual pole comprises an 
actuation and control device according to one or 

20 more of claims 1 to 7. 

10. A three-pole circuit breaker according to claim 9, 
characterized by synchronous opening or closing 
action. 

25 

11. A three-pole high-voltage circuit breaker for open- 
ing and closing a circuit connected thereto, charac- 
terized in that it comprises an actuation and control 
device according to one or more of claims 1 to 7 and 

30 a mechanism for coupling said device to each indi- 
vidual pole of the switch. 

12. A high-voltage circuit breaker comprising an actua- 
tion and control device according to one or more of 

35 claims 1 to 7, characterized in that the response 
time, defined as the time elapsing between when 
the tripping command is sent and when the movable 
contact begins to move, is less than 1 ms. 

40 

Pate ntansp ruche 

1. Betriebssteuerungsvorrichtung zum Offnen und/ 
oder Schlieften von elektrischen Schaltanlagen mit 

45 zumindest einem festen Kontakt und zumindest ei- 
nem beweglichen Kontakt (103), die BetStigungs- 
mittel enthalt. die wirkungsmSGig mit dem bewegli- 
chen Kontakt (103) verbunden sind und die Energie 
zum AusfOhren des Offnens/SchlieGens liefern, da- 

50 durch gekennzeichnet, daS die BetStigungsmittel 
einen Positionssteuerungsmotor (101), der wir- 
kungsmaaig mit dem beweglichen Kontakt (103) 
verbunden ist, und eine elektronische Steuerund 
Energieversorgungseinheit (100) enthalt, die den 

55 Motor (101) derart antreibt, da 8 der bewegliche 
Kontakt (103) einen festgelegten Bewegungsablauf 
erreicht. 
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2. Betriebssteuerungsvorrichtung nach Anspruch 1, 
dadurch gekennzeichnet, daQ sie ein zusStzli- 
ches Energieakkumulationssystem (105) hat, um 
der elektronischen Steuer- und Energieversor- 
gungseinheit (100) Energie zuzufGhren. 

3. Betriebssteuerungsvorrichtung nach Anspruch 2, 
dadurch gekennzeichnet, daQ das zusdtziiche 
System (105) aus einer Kondensatorbatterie be- 
steht. 

4. Betriebssteuerungsvorrichtung nach einem oder 
mehreren der vorhergehenden AnsprOche, da- 
durch gekennzeichnet, da A die Positionssteue- 
rung durch einen Positionssensor am Motor (101) 
erfolgt 

5. Betriebssteuerungsvorrichtung nach einem Oder 
mehreren der vorhergehenden AnsprOche, da- 
durch gekennzeichnet, daQ es einen dem beweg- 
lichen Kontakt zugeordneten Positionssensor hat. 

6. Betriebssteuerungsvorrichtung nach einem oder 
mehreren der vorhergehenden AnsprOche, da- 
durch gekennzeichnet, daQ der Positionssteue- 
rungsmotor (1 01) ein rotierender Servomotor ist. 

7. Betriebssteuerungsvorrichtung nach Anspruch 6, 
dadurch gekennzeichnet, daQ die Verbindung 
zwischen dem Motor (101) und dem beweglichen 
Kontakt (1 03) durch ein kinematisches Paar erfolgt, 
das in der Lage ist, die Drehbewegung der Antriebs- 
welle (22) in eine translatorische Bewegung des be- 
weglichen Kontakts (103) umzuwandeln. 

8. Pol eines Hochspannungs-Leistungsschalters, da- 
durch gekennzeichnet, daQ er eine Betriebs- 
steuerungsvorrichtung nach einem oder mehreren 
der AnsprOche 1 bis 7 enthalt. 

9. Dreipoliger Hochspannungs-Leistungsschalter 
zum Offnen und SchlieQen eines daran ange- 
schlossenen Stromkreises, dadurch gekenn- 
zeichnet, daQ jeder einzelne Pol eine Betriebs- 
steuerungsvorrichtung nach einem oder mehreren 
der AnsprOche 1 bis 7 enthSlt. 

10. Dreipoliger Hochspannungs-Leistungsschalter 
nach Anspruch 9, gekennzeichnet durch einen 
synchronisierten Offnungs- oder SchlieQvorgang. 

11. Dreipoliger Hochspannungs-Leistungsschalter 
zum Offnen und SchlieQen eines daran ange- 
schlossenen Stromkreises, dadurch gekenn- 
zeichnet, daQ er eine Betriebssteuerungsvorrich- 
tung nach einem oder mehreren der AnsprOche 1 
bis 7 und einen Mechanismuszum Koppeln der Vor- 
richtung an jeden einzelnen Pol des Schalters ent- 



halt. 

12. Hochspannungs-Leistungsschalter mil einer Be- 
triebssteuerungsvorrichtung nach einem oder meh- 
5 reren der AnsprOche 1 bis 7, dadurch gekenn- 
zeichnet, daQ die Ansprechzeit, die ats die Zeit de- 
finiert ist, die zwischen Senden des Auslosebefehls 
und Start der Bewegung des beweglichen Kontakts 
verstreicht, kleiner als 1 ms ist. 

10 

Revendications 

1. Dispositif d'actionnement et de commande pour 
15 ouvrir et/ou fermer des moyens de commutation 
electrique ayant au moins un contact fixe et au 
moins un contact mobile (103), comportant des 
moyens d'actionnement qui sont connectes de ma- 
niere operationnelle au contact mobile (103) et qui 
20 alimentent I'energie destined a effectuer I'ouvertu- 
re/fermeture, caracterise en ce que lesdits 
moyens d'actionnement comportent un moteur de 
commande de position (101) qui est connecte de 
maniere operationnelle au contact mobile (103), et 
25 une unite electronique de puissance et de comman- 
de (100) qui entraTne ledit moteur (101) de sorte 
que le contact mobile (103) obtient une regie de 
mouvement d6finie. 

30 2. Dispositif d'actionnement et de commande selon la 
revendication 1, caracterise en ce qu'il comporte 
un systeme d'accumulation d'energie auxiliaire 
(105) pour fournirde la puissance a I'unite d'alimen- 
tation de puissance et de commande electronique 

35 (100). 

3. Dispositif d'actionnement et de commande selon la 
revendication 2, caracterise en ce que ledit syste- 
me auxiliaire (105) est constitue d'une batterie de 

40 condensateurs. 

4. Dispositif d'actionnement et de commande selon 
Tune quelconque des revendications precedentes, 
caracterise en ce qu'une commande de position 

45 est effectuee par un capteur de position situe sur le 
moteur (101). 

5. Dispositif d'actionnement et de commande selon 
Tune quelconque des revendications precedentes, 

50 caracterise en ce qu'il comporte un capteur de po- 
sition de contact mobile. 

6. Dispositif d'actionnement et de commande selon 
Tune quelconque des revendications precedentes, 

55 caracterise en ce que ledit moteur de commande 
de position (101) est un servomoteur rotatif. 

7. Dispositif d'actionnement et de commande selon la 
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revendication 6, caracteris6 en ce que la con- 
nexion entre le moteur (101) et le contact mobile 
(103) est fournie par I'intermediaire d'une paire ci- N 
nematique qui est capable de convertir le mouve- 
ment rotatif de I'arbre d'entraTnement (22) en un 5 
mouvement de translation du contact mobile (103). 

8. Pdle d'un dlsjoncteur a haute tension, caracterise 
en ce qu'il comporte un dispositif d'actionnement 

et de commande selon Tune quelconque des reven- 10 
dications 1 a 7. 

9. Disjoncteur a haute tension a trols pdles pour 
t'ouverture et la fermeture d'un circuit connecte a 
celui-ci, caracterise en ce que chaque p6le indivi- 15 
duel comporte un dispositif d'actionnement et de 
commande selon Tune quelconque des revendica- 
tions 1 a 7. 

10. Disjoncteur a trois pdles selon la revendication 9 t *o 
caracterise par une action synchrone d'ouverture 
et de fermeture. 

11. Disjoncteur a haute tension a trois pdles pour 
I'ouverture et la fermeture d'un circuit connect6 a 
celui-ci, caracterise en ce qu'il comporte un dispo- 
sitif d'actionnement et de commande selon i'une 
quelconque des revendications 1 a 7 et un meca- 
nisme pour coupler ledit dispositif a chaque pdle in- 
dividuel du commutateur. 

12. Disjoncteur a haute tension comportant un disposi- 
tif d'actionnement et de commande selon I'une 
quelconque des revendications 1 a 7, caracterise 
en ce que le temps de reponse, defini comme etant 35 
le temps s'ecoulant entre le moment ou I'instruction 

de declenchement est envoyee et le moment ou le 
contact mobile commence a se de placer, est infe- 
rieur a 1 ms. 
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